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IN THE CLAIMS : 

Claims 1-11, 13-24, 26-27, and 29-46 have been amended herein. Please note that all 
claims currently pending and under consideration in the referenced application are shown below. 
Please enter these claims as amended. This listing of claims will replace all prior versions and 
listings of claims in the application. 
Listing of Claims : 

1 . (currently amended) A method for performing coupled finite analyses to resolve a 
joint problem using first and s e cond between finite analysis programs, the method comprising: 
the fir s t finit e analysis program acting upon first program input valu e s to provid e first program 

output valu e s bas e d upon th e first program input valu e s, and 
th e s e cond finit e analysis program acting upon s e cond program input valu e s to provid e s e cond 
program output valu e s, th e s e cond program input valu e s including a first joint data s e t 
having at l e ast a subs e t of th e first program output valu e s, th e s e cond program output 
valu e s including a s e cond joint data set of valu e s that can b e us e d as first program input 
valu e s, 

on e of th e first and s e cond finit e analysis programs b e ing a computational fluid dynamics 

program, and 
the m e thod comprising th e st e ps of: 

providing first and second finite analysis programs, wherein one of the first and the second finite 
analysis programs is a computational fluid dynamics program; 

identifying the joint problem through use of a graphical user interface operable to identify the 
joint problem^ and to specify at least one criterion for a joint solution, wherein both the 
first and the second finite analysis programs can jointly and in combination solve the joint 
problem , and to sp e cify using the at least one criterion for th e joint solution ; 

(B) providing the-first program input values to the first finite analysis program; 

(€) executing the first finite analysis program to obtain the-first program output values 

including the-a_first joint data set; 

(B) — providing the second finite analysis program with second program input values including 
the first joint data set; 

(B) — executing the second finite analysis program to provide second program output values 
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including the-a_second joint data set; and 
(F) — providing the first finite analysis program with thefirst program input values including the 
second joint data set. 

2. (currently amended) The method according to claim 1 5 wherein the at least one 
criterion for the joint solution specified by the graphical user interface includes an iterative 
convergence criterion for athreshold convergence of the joint solution and the method further 
comprises th e st e p of 

repeating steps -the acts of providing first program input values, executing the first 

finite analysis program, providing the second finite analysis program, executing the second finite 
analysis program, and providing the first finite analysis program, C, D, E, and F until the 
threshold convergence is achieved. 

3. (currently amended) The method according to claim 2, wherein th e it e rating st e p 
repeating the acts is performed automatically and without user intervention aft e r a first tim e of 
p e rforming st e ps (A) through (F) . 

Program S e l e ctions 

4. (currently amended) The method according to claim 1, wh e r e in: 

th e st e p of id e ntifying th e joint probl e m includ e s s e lecting th e joint probl e m as on e in 
which one of th e first and s e cond first finit e analytical programs is th e computational fluid 
dynamics program and th e oth e r of th e first and s e cond finit e analytical program addr e ss e s a 
probl e m sel e ct e d from wherein the act of providing the first and the second finite analysis 
program further comprises selecting another of the first and the second finite analysis programs 
from the group consisting of ^structural analysis probl e ms, program, a heat transfer problems, 
program, a chemical reaction probl e ms, program, a chemical equilibrium probl e ms, analysis 
program, an internal ballistics probl e ms, and program, and a fracture mechanics probl e ms 
program . 
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5. (currently amended) The method according to claim 1 , further comprising: 
including a third finit e analysis program acting upon third program input valu e s s e l e cted from th e 
group con s isting of th e first program output values, th e s e cond program output valu e s, and 
combinations th e r e of to provid e third program output valu e s, 

th e third program output valu e s includ e a third joint data s e t comprising input valu e s sel e ct e d 

from th e group consisting of first program input valu e s, s e cond program input valu e s and 

combinations ther e of, and 
providing third program input values to a third finite analysis program, wherein the third program 

input values include data selected from the group consisting of the first joint data set, the 

second joint data set, and combinations thereof; and 
th e m e thod includ e s a st e p of executing the third finite analysis p rogram to produce provide the 

third program output values including the-athird joint data set. 

6. (currently amended) The method as set forth in claim 5 , further comprising 
including a st e p of providing the third joint data set as input values to the first finite analysis 
program, the second finite analysis program, or combinations thereof, and s e cond finite analysis 
programs, th e third joint data s e t comprising input valu e s sel e ct e d from th e group consisting of 
the first program input valu e s, th e s e cond program input valu e s and combinations th e r e of 

7. (currently amended) The method according to claim 6, wherein the at least one 
criterion for the joint solution specified by the graphical user interface includes an iterative 
convergence criterion for ^threshold convergence of the joint problem and the method compris e s 
th e st e p of 

it e rating with r e petition of st e ps C, D, E, F, C and H until thr e shold conv e rg e nc e is 

achi e v e d further comprises repeating the acts of providing first program input values, executing 
the first finite analysis program, providing the second finite analysis program, executing the 
second finite analysis program, providing the first finite analysis program, providing third 
program input values, executing the third finite analysis program, and providing the third joint 
data set, until threshold convergence is achieved . 
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Mann e r of e x e cution 

8. (currently amended) The method according to claim 1, wherein th e providing stop 
is-s- providing the second finite analysis program with second program input values is p erformed 
automatically and without user interventio n following th e e x e cuting st e p (C) . 

9. (currently amended) The method according to claim 1, wherein th e providing step 
providing the first finite analysis program with first program input values is performed 
automatically and without user interventio n following th e e x e cuting step (E) . 

GUI Ins e rtion of N e w Programs 

10. (currently amended) The method according to claim 1, wherein the graphical user 
interface includes an interface for selecting the joint problem asjncluding an additional program 
and for creating a user-specified data link operable to provide the additional program with shared 
input values selected from the group consisting of the first program output values, the second 
program output values, and combinations thereof, and 

the method further comprises selecting the joint problem including the additional is-program 
through use of the interface. 

1 1 . (currently amended) The method according to claim 10, wherein the additional 
program acts upon the shared input values and creates shared output values selected from the 
group consisting of the first program input values, the_second program input values, and 
combinations thereof, and 

the method includes providing the shared output values to the first and the_second finite analysis 
programs as specified by the user. 

12. (original) The method as set forth in claim 1, wherein the computational fluid 
dynamics program comprises a crack-combustion program. 

13. (currently amended) The method as set forth in claim 12, wherein the method 
further comprises-s a means for modeling crack combustion in a missile based upon a_computed 
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14. (currently amended) The method as set forth in 13, wherein the oth e r another of the 
first and the_second finite analysis p rograms comprises a structural mechanics program. 

Scripting Language 

15. (currently amended) The method according to claim 1 , wherein the step-act of 
identifying the joint problem includes using the graphical user interface to select from a list of 
preprogrammed functions. 

16. (currently amended) A system for obtaining a solution in the form of a thr e shold 
conv e rgenc e for to a joint problem, the system comprising: 

a storage medium configured for storings 

first and second finite analysis program s, wherein one of the first and the second finite 

analysis programs is a computational fluid dynamics program; and 
a graphical user interface operable to identify the joint problem and to specify at least one 
criterion for a joint solution, wherein both the first and the second finite analysis 
programs can jointly and in combination solve the joint problem ; 
a processor operably coupled to the storage medium for executing! 

the first and s e cond finite analysis programs ? to obtain first program output values 

including a first joint data set; 
the second finite analysis program to obtain second program output values including a 

second joint data set; and 
the graphical user interface; and 
an input device operably coupled to the processor and configured for providing first program 

input values and second program input values; 
the first finite analysis program acting upon th e first program input values to provid e first 

program output valu e s bas e d upon th e first program input valu e s; 
the second finit e analysis program acting upon th e s e cond program input valu e s including a first 
joint data sot having at l e ast a subset of th e first program output valu e s, the s e cond 
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program output valu e s including a s e cond joint data s e t of valu e s that can b e us e d as first 
program input values, 

on e of th e first and s e cond finit e analysis programs b e ing a computational fluid dynamics 
program; 

a graphical us e r int e rface op e rabl e to id e ntify a joint probl e m that both th e first and second finite 

analysis programs can jointly and in combination solv e , and to sp e cify at l e ast one 

criterion for a joint solution; 
th e proc e ssor having a first op e rational stat e for ex e cuting th e first finit e analysis program to 

obtain th e first program output valu e s including th e first joint data s e t; 
wherein the storage medium is further configured for providing the second finite analysis 

program with th^second program input values including the first joint data set; and 
th e proc e ssor having a s e cond op e rational stat e for e x e cuting th e second finit e is analysis 

program to provid e s e cond program output valu e s including th e s e cond joint data s e t; and 
wherein the storage medium is further configured for providing the first finite analysis program 

with the first program input values including the second joint data set. 

1 7. (currently amended) The system as set forth in claim 1 6, wherein the at least one 
criterion for the joint solution specified by the graphical user interface includes an iterative 
convergence criterion for athreshold convergence of the joint solution and the system comprises 
program instructions for repeating calculations until the threshold convergence is achieved. 

18. (currently amended) The system as set forth in claim 17, wherein the program 
instructions for repeating calculations operates automatically until the threshold convergence is 
achieved. 

Program S e l e ctions 

19. (currently amended) The system as set forth in claim 16, wherein the graphical user 
interface comprises a menuing system for selecting the joint problem as one in which on e of the 
first and s e cond finit e analytical programs is a a problem combining the computational fluid 
dynamics program and th e oth e r with another of the first and the second finite analytical analysis 

-9- 



Serial No. 10/005,752 

programs addr e ss e s a probl e m selected from the group consisting of ^structural analysis 
probl e ms, program, a heat transfer probl e ms, program, a chemical reaction probl e ms, program, a 
chemical equilibrium probl e ms, analysis program, an internal ballistics problems, and p rogram, 
and a fracture mechanics probl e ms program . 

20. (currently amended) The system as set forth in claim 1 6, wherein: 

including a third finit e analysis program acting upon third program input valu e s sel e ct e d from th e 
group consisting of th e first program output valu e s, th e s e cond program output valu e s, 
and combinations th e r e of, to provid e third program output valu e s, 

th e third program output valu e s includ e a third joint data s e t comprising input valu e s s e lect e d 
from th e group consisting of th e first program input values, th e s e cond program input 
valu e s and combinations th e r e of, and 

the processor is further configured for executing the-atiiird finite analysis p rogram to produc e 
obtain the-third program output values including the-athird joint data set; 

the input device is further configured for providing third program input values; and 

the storage medium is further configured for storing the third finite analysis program and 

providing the third finite analysis program with the third program input values including 
input values selected from the group consisting of the first joint data set, the second joint 
data set, and combinations thereof. 

21 . (currently amended) The system as set forth in claim 20 A including a predetermined 
data linkage for providing the third joint data set to th e first and s e cond finit e analysis programs 
with corresponding as input values s e l e ct e d from th e group consisting of to the first finite 
analysis p rogram input values , the second finite analysis program input valu e s and , or 
combinations thereof. 

22. (currently amended) The system as set forth in claim 21 , wherein the criterion for 
the joint solution specified by the graphical user interface includes an iterative convergence 
criterion for athreshold convergence of the joint problem and the system comprises^ 

program instructions for repeating calculations it e rating until the threshold convergence 
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is achieved. 

23. (currently amended) The system as set forth in claim 16, wherein the graphical user 
interface includes an interface for selecting the joint problem as one including an additional 
program and for creating a user-specified data link operable to provide the us e r - sp e cifi e d 
additional program with shared input values selected from the group consisting of the first 
program output values, the second program output values, and combinations thereof. 

24. (currently amended) The system as set forth in claim 23, wherein the additional 
program acts upon the shared input values and creates shared output values selected from the 
group consisting of the first program input values, the second program input values, and 
combinations thereof, and 

the_system comprises a predetermined data linkage for providing the shared output values to the 
first and the_second finite analysis programs as specified by the user. 

Missil e Maint e nanc e Application 

25. (original) The system as set forth in claim 16, wherein the computational fluid 
dynamics program comprises a crack combustion program. 

26. (currently amended) The system as set forth in claim 25, wherein the system 
comprises means for modeling crack combustion through use of the crack combustion program 
in a missile based upon ^computed tomography taken from the missile. 

27. (currently amended) The system as set forth in claim 26^ wherein th e oth e r another 
of the first and the_second finite analysis p rograms is a structural mechanics program. 

28. (original) The system as set forth in claim 16, wherein the system comprises 
program instructions for identifying the joint problem by use of the graphical user interface to 
select from a list of preprogrammed functions. 
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5029. (currently amended) The system as set forth in claim 28, comprising the 
preprogrammed functions being in an extensible object oriented scripting language possessing 
looping and decisional logic capabilities. 

3+30. (currently amended) A computer readable form for use in an operating environment 
where th e re exists including an input device for providing first program input values and s e cond 
program input values; user input, a storage medium for storing first and s e cond finit e analysis 
programs; instructions, and a processor operably coupled to the storage mediu m, the computer 
readable form comprising the instructions for execution on the processor to perform a process 
comprising: for e x e cuting th e first and 20 s e cond finit e analysis programs; 
th e first finit e analysis program acting upon first program input valu e s to provid e first program 

output valu e s bas e d upon th e first program input valu e s; 
th e s e cond finit e analysis program acting upon s e cond program input valu e s including a first joint 

data s e t having at l e ast a subs e t of th e fir s t program output valu e s, th e s e cond program 

output valu e s including a s e cond joint data s e t of valu e s that can b e us e d as first program 

input valu e s, 

on e of th e first and s e cond finit e analysis programs b e ing a computational fluid dynamics 
program; 

th e machin e readable form comprising machin e e x e cutabl e instructions op e rabl e to provid e : 
executing a graphical user interface operable to accept the user input, identify a joint problem^ 

and to specify at least one criterion for a joint solution, wherein tha^both the-a_first and a 
second finite analysis programs can jointly and in combination solve , and to sp e cify at 
l e ast on e crit e rion for a joint solutio n the joint problem and one of the first and the second 
finite analysis programs is a computational fluid dynamics program ; 
providing th e first program input valu e s to th e first program; 

executing the first finite analysis program acting upon first program input values, which include 
at least some of the user input, to obtain th e provide first program output values including 
tbe-afirst joint data set; 

providing th e s e cond finit e analysis program with s e cond program input valu e s including th e first 
joint data s e t; 
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executing the second finite analysis program acting upon second program input values, which 
include at least some of the user input and the first joint data set, t o provide second 
program output values including the-asecond joint data set; and 

providing the first finite analysis program with the first program input values including the 
second joint data set. 

3331. (currently amended) The computer readable form as set forth in claim-34- 30, 
wherein the at least one criterion for the joint solution specified by the graphical user interface 
includes an iterative convergence criterion for athreshold convergence of the joint solution, and 
the computer readable form comprises instructions for repeating calculations until the threshold 
convergence is achieved. 

3332. (currently amended) The computer readable form as set forth in claim-31 30, 
wherein: 

the graphical user interface comprises instructions for selecting the joint problem as one in which 
one of the first and th^second finite analysis programs is the computational fluid dynamics 
programs and th e oth e r another of the first and thesecond finite analysis programs is selected 
from the group consisting of a structural analysis program, a heat transfer program, a chemical 
reaction program, a chemical equilibrium analysis program, an internal ballistics program, and a 
fracture mechanics program, address e s a problem s e l e ct e d from th e group consisting of structural 
dynamics probl e ms, h e at transf e r probl e ms, ch e mical r e action probl e ms, ch e mical e quilibrium 
probl e ms, int e rnal ballistics problems, and fractional m e chanics probl e ms. 

3433. (currently amended) The computer readable form as set forth in claim-34 30, 
wh e r e in th e op e rating e nvironm e nt includ e s a third finit e analysis program acting upon third 
program input valu e s s e l e ct e d from th e group consisting of th e first program output valu e s, th e 
s e cond program output valu e s, and combinations thereof to provid e third program output valu e s, 

th e third program output valu e s includ e a third joint data s e t comprising input valu e s 
s e lect e d from th e group consisting of th e first program input valu e s, th e s e cond program input 
valu e s and combinations th e r e of, and 
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th e comput e r r e adabl e form includ e s instructions for e x e cuting th e third program s to 
produc e th e third program output valu e s including tho third joint data sot, including instructions 
for executing a third finite analysis program acting upon third program input values, which 
include the first joint data set, the second joint data set, or combinations thereof, to provide third 
program output values including a third joint data set. 

3534. (currently amended) The computer readable form as set forth in claim-3 4 33, 
including instructions for providing the third joint data set as input values to the first finite 
analysis program, the second finite analysis program, or combination thereof, to th e first and 
s e cond finit e analysis programs with corr e sponding input valu e s s e l e ct e d from th e group 
consisting of th e first program input valu e s, th e s e cond program input valu e s and combinations 
th e r e of. 

3635. (currently amended) The computer readable form as set forth in claim-45 34, 
wherein the at least one criterion for the joint solution specified by the graphical user interface 
includes an iterative convergence criterion for athreshold convergence of the joint problem and 
the computer readable form compris e s: comprises instructions for iterating until the threshold 
convergence is achieved. 

3736. (currently amended) The computer readable form as set forth in claim-34 30, 
wherein the graphical user interface includes instructions for an interface for identifying the joint 
problem as one including an additional program and for creating a user-specified data link 
operable to provide the us e r - sp e cifi e d additional program with shared input values selected from 
the group consisting of the first program output values, the second program output values, and 
combinations thereof. 

3837. (currently amended) The computer readable form as set forth in claim-47 36, 
whereim 

th e us e r sp e cifi e d the additional program aets -includes instructions for acting upon the shared 

input values and cr e at e s creating shared output values s e l e ct e d from th e group consisting 
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of the first program input values, th e s e cond program input valu e s, and combinations 
th e r e of , and 

the computer readable form comprises instructions for providing the shared output values to the 
first aftd -finite analysis program, the second finite analysis programs- , or combinations 
thereof, as specified by the user. 

3938. (currently amended) The computer readable form as set forth in claim^4 30, 
wherein the computational fluid dynamics program is a crack combustion program, and the 
computer readable form comprises instructions for modeling crack combustion in a missile based 
upon ^computed tomography taken from the missile through use of the crack combustion 
program. 

4039. (currently amended) The computer readable form as set forth in claim-34- 30, 
wherein the program instructions are operable for identifying the joint problem by use of the 
graphical user interface to select from a list of preprogrammed functions. 

4440. (currently amended) The computer readable form as set forth in-40 39, comprising 
the preprogrammed functions written in an extensible object oriented scripting language 
possessing looping and decisional logic capabilities. 

424L (currently amended) A computer readable form for use in an operating environment 
wh e r e th e r e e xists including an input device for providing first program input valu e s and s e cond 
program input valu e s; user input, a storage medium for storing first and s e cond finit e analysis 
programs; instructions, and a processor operably coupled to the storage medium^ the computer 
readable form comprising the instructions for execution on the processor to perform a process 
comprising: 

for ex e cuting the first and s e cond finite analysis programs; th e first finit e analysis 
program acting upon first program input valu e s to provid e s first program output valu e s bas e d 
upon the first program input valu e s; th e s e cond finit e analysis program acting upon s e cond 
program input values including a first joint data s e t having at l e ast a subs e t of th e first program 
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output valu e s, th e s e cond program output valu e s including a s e cond joint data s e t of values that 
can b e us e d as first program input valu e s, th e machin e r e adabl e form comprising machin e 
e x e cutabl e instructions op e rabl e to provide: 

executing a scripting language with a preprogrammed function library operable to identify a joint 
problem and to specify at least one criterion for a joint solution, wherein that-both the-a 
first and a_second finite analysis programs can jointly and in combination solv e, and to 
sp e cify at l e ast on e crit e rion for a joint solution; the joint problem and one of the first and 
the second finite analysis programs is a computational fluid dynamics program; 

providing th e first program input valu e s to th e first program; 

executing the first finite analysis program acting upon first program input values to obtain th e 
provide first program output values including the-a_first joint data set; 

providing th e s e cond finit e analysis program with s e cond program input valu e s including th e first 
joint data s e t; 

executing the second finite analysis program acting upon second program input values, which 
include the first joint data set, t o provide second program output values including the-a 
second joint data set; and 

providing the first finite analysis program with the first program input values including the 
second joint data set. 

4342. (currently amended) The computer readable form as set forth in claim-42 41, 
wherein the at least one criterion for the joint solution specified by the scripting language 
includes an iterative convergence criterion for a_threshold convergence of the joint solution, and 
the computer readable form comprises instructions for repeating calculations until the threshold 
convergence is achieved. 

4443 . (currently amended) The computer readable form as set forth in claim-42 41, 
wh e rein: wherein the function library comprises instructions for selecting the joint problem as 
one in which one of the first and the_second finite analysis p rograms is the computational fluid 
dynamics progra ms and the oth e r and another of the first and the_second finite analysis p rograms 
is selected from the group consisting of a structural analysis program, a heat transfer program, a 
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chemical reaction program, a chemical equilibrium analysis program, an internal ballistics 
program, and a fracture mechanics program, addr e ss e s a probl e m s e l e ct e d from th e group 
consisting of structural dynamics probl e ms, h e at transf e r probl e ms, ch e mical r e action problems, 
chemical e quilibrium probl e ms, int e rnal ballistics problems, and fractional m e chanics problems. 

4544. (currently amended) The computer readable form as set forth in claim-42 41, 
wher e in th e op e rating e nvironm e nt includ e s a third finit e analysis program acting upon third 
program input valu e s s e l e ct e d from th e group consisting of th e first program output valu e s, th e 
s e cond program output valu e s, and combinations th e r e of to provid e third program output valu e s, 

th e third program output valu e s includ e a third joint data s e t comprising input valu e s 
s e l e ct e d from th e group consisting of th e first program input valu e s, the s e cond program input 
valu e s and combinations ther e of, and 

th e function library includ e s instructions for e x e cuting th e third program to s produce th e 
third program output valu e s including th e third joint data s e t, including instructions for executing 
a third finite analysis program acting upon third program input values, which include the first 
joint data set, the second joint data set, or combinations thereof, to provide third program output 
values including a third joint data set. 

4645 . (currently amended) The computer readable form as set forth in claim-45 44, 
including instructions for providing the third joint data set as input values to the first finite 
analysis program, the second finite analysis program, or combination thereof to th e first and 
s e cond finite analysis programs with corr e sponding input values s e l e ct e d from th e group 
consisting of th e first program input valu e s, the s e cond program input values and combinations 
ther e of 

4746. (currently amended) The computer readable form as set forth in claim-4645, 
wherein the at least one criterion for the joint solution specified by the scripting language 
includes an iterative convergence criterion for athreshold convergence of the joint problem and 
the computer readable form compris e s: c omprises instructions for iterating until the threshold 
convergence is achieved. 
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